ERK activation and subsequent RB phosphorylation are important determinants of the sensitivity to paclitaxel in lung adenocarcinoma cells.
Paclitaxel is used frequently in the treatment of advanced non-small cell lung cancer. This study was carried out in order to determine the role of extracellular signal-regulated kinases (ERK) and retinoblastoma protein (pRB) in the governing mechanism resistance to paclitaxel using two lung adenocarcinoma cell lines with differing sensitivities. In paclitaxel-sensitive Ma-10 cells, treatment with paclitaxel induced pRB phosphorylation at Ser795 and ERK activation. In contrast, in paclitaxel-resistant Ma-31 cells, paclitaxel dephosphorylated pRB at Ser795 without affecting ERK activity. A specific ERK inhibitor, PD98059, blocked paclitaxel-induced ERK activation and pRB phosphorylation at Ser795 in Ma-10 cells. Furthermore, PD98059 inhibited cell cycle progression during paclitaxel treatment, the accumulation of sub-G1 population, and the cytotoxic effect by paclitaxel in Ma-10 cells, suggesting that ERK activation by paclitaxel, subsequent pRB phosphorylation, and the cell cycle progression during paclitaxel treatment are important determinants of sensitivity to paclitaxel. These observations raise the possibility that the promotion of cell cycle during the exposure of lung cancer cells to paclitaxel may sensitize resistant cells to paclitaxel.